Regulation of Endoribonuclease Activity of Alpha-Type Proteasome Subunits in Proerythroleukemia K562 Upon Hemin-Induced Differentiation.
The proteasome is the main intracellular proteolytic machine involved in the regulation of numerous cellular processes, including gene expression. In addition to their proteolytic activity, proteasomes also exhibit ATPase/helicase (the 19S particle) and RNAse (the 20S particle) activities, which are regulated by post-translational modifications. In this report we uncovered that several 20S particle subunits: α1 (PSMA6), α2 (PSMA2), α4 (PSMA7), α5 (PSMA5), α6 (PSMA1) and α7 (PSMA3) possess RNAse activity against the p53 mRNA in vitro. Furthermore, we found that the RNAse activity of PSMA1 and PSMA3 was regulated upon hemin-induced differentiation of K562 proerythroleukemia cells. The decrease in RNAse activity of PSMA1 and PSMA3 was paralleled by changes in their status of phosphorylation and ubiquitylation. Collectively, our data support the notion that proteasomal RNAse activity may be functionally important and provide insights into the potential mechanism of p53 repression in erythroleukemia cells by RNAse activity of the 20S α-type subunits.